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THE NATIONAL ACADEMYy OF SCIENCES is a private, honorary organization of more
than 700 scientists and engineers elected on the basis of outstanding contributions to
knowledge. Established by a Congressional Act of Incorporation signed by Abrakam Lin-
coln on March 3, 1863, and supported by private and public funds, the Academy works
to further science and its use for the general welfare by bringing together the most
qgal:;:ed individuals to deal with scientific and technological problems of broad
significance. -

Under the terms of its Congressional charter, the Academy is also called up-
on to act as an official-yet independent-adviser to the Federal Government in any mat-
ter of science and technology.This provision accounts for the close ties that have al-
ways existed between the Academy and the Government,although the Academy is not a gov-
ern:ental agency and its activities are not limited to those on behalf of the Govern-
ment.

THE NATIONAL ACADEMY OF ENGINEERING was established on December 5, 1964. On
that date, the Council of the National Academy of Sciences, under the Authority of its
Act of Incorporation,adopted Articles of Organization bringing the Natiunal Academy of
Engineering into being,independent and autonomous in its organization and the election
of its members, and closely coordinated with the National Academy of Sciences in its
advisory activities. The two Academies join in the furtherance of science and
engineering and share the responsibility of advising the Federal Government, upon re-
quest, on any subject of science or technology.

THE NATIONAL RESEARCH COUNCIL was organtzed as an agency of the National Aca-
demy of Sciences in 1916, at the request of President Wilson, to enable the broad com-
munity of U. S. scientists and engineers to associate their efforts with the limited
membership of the Academy in service of science and the nation. Its members, who re-
ceive their appointments from the President of the National Academy of Sciences, are
drawn from academic, industrial and government organizations throughout the country.
The National Research Council serves both Academies in the discharge of their respon-
sibilities.

Supported by private and public contributions,grants,and contracts,and volun-
tary contributions of time and effort by several thousand of the nation's leading sci-
entists and engineers, the Academies and their Research Council thus work to serve the
national interest, to foster the sound development of science and engineering, and to
promote their effective application for the benefit of society.

THE DIVISION OF ENGINEERING 1{s one of the eight major Divisions into which
the National Research Council is organized for the conduct of its work. Its membership
includes representatives of the nation's leading technical societies as well as a num-
ber of members-at-large. Its Chairman is appointed by the Council of the Academy of
Sciences upon nomination by the Council of the Academy of Engineering.

THE MARITIME TRANSPORTATION RESEARCH BOARD {is an activity of the Division of

Engineering. It provides research advisory services in the broad areas of maritime
transportation as accepted and assigned to 1t by the National Research Council.
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FOREWORD

At the 11 January 1966 meeting of the Maritime Transportation
Research Board (MTRB), a representative of the Commander, Military
Sea Transportation Service (MSTS) expressed the concern of MSTS in
developing information on the availability of seagoing manpower to meet
emergency shipping requirements. This concern was repeated in a
letter to the MTRB from the Commander, MSTS on 19 January 1966.
This letter urged that the MTRB undertake a study of 'the availability
of manpower to meet increased Department of Defense shipping require -
ments,' stating that ".. . effective planning for the future cannot take place
without greatly increased knowledge on this subject."

Following a request made through the Office of Naval Research
(ONR), the National Academy of Sciences accepted this project and assign-
ed it to the MTRB. At the 27 April meeting of the Shipboard Mechanization
and Manpower Committee (a committee of the Board) Admiral Callaghan,
Chairman of the MTRB, officially requested that the Committee, with
the assistance of its professional staff, undertake the project as proposed
by MSTS.

The ONR letter to the Academy outlined the project as follows:

""This proposed research is to be aimed at the potential
capability of the merchant marine in terms of shipping

that can be activated, manned, and sailed within certain
time frames to meet emergency situations., It is requested
that the Maritime Transportation Research Board of the
National Academy of Sciences consider the following

tasks for high priority investigation:

1. to develop the best possible estimates of seagoing
manpower potential from recent studies and other
available data,

2. to immediately explore additional data sources and
requirements for refining the initial estimates provided
by item 1,

3. to develop more current and more detailed estimates
of seagoing manpower potential, using the latest avail-
able manpower and crew size information, and

vii
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4, to develop a program with a view towards providing
additional information and advice as may be reaqired for
the resolution of future maritime manpower problems. '

This Interim Report is transmitted in completion of Item 1, above.
It contains the best estimates of the requirements for and availability of
seagoing personnel to man the current U. S, -flag oceangoing merchant
marine that could be developed from recent studies and other available
data. It includes both MSTS Civil Service-manned ships and privately
operated ships.

Concurrently with the preparation of this report, additional sources
of information were investigated which would permit more precise estimates
of manpower requirements and availability (Item 2, above). The prospective
program for the coming MTRB contract year includes the development of
more current and more detailed estimates of seagoing manpower potential,
using the latest available manpower and crew size information (Item 3), and
maintaining a program for providing additional manpower information and
advice to MSTS as may be required for the resolution of future maritime
manpower problems (Item 4).

Henry W. Clark, Chairman

Shipboard Mechanization and
Manpower Committee

Maritime Transportation Research
Board

Washington, D. C.
June 21, 1966
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INTRODUCTION

This report develops estimates of the requirements for and
availability of seagoing personnel to man the U. S, +flag oceangoing
merchant marine. Data are presented separately for the MSTS Civil
Service-manned fleet and for privately operated oceangoing ships.
Great Lakes ships are excluded.

For both segments of the fleet, the data are grouped into ten
job categories:

Deck Officers

Engineering Officers

Radio Officers

Staff Officers

Unlicensed Deck Department, Skilled

Unlicensed Deck Department, Unskilled

Unlicensed Engine Department, Skilled

Unlicensed Engine Department, Unskilled

Steward's Department, Skilled

Steward's Department, Unskilled (including Concessionaires)

Medical and Nuclear jobs and personnel are excluded.

All data whose sources are not otherwise cited are taken from,
or computed from data in, Shipboard Manpower.l That report contains
comprehensive information on employment, union and union-management
affiliation, age, length of service, attrition, and qualifications of sea-
going personnel who worked under articles during the Study Year, 1 April
1962 - 31 March 1963; and information on employment, age, length of ser-
vice, and qualifications of Civilian Marine Personnel employed by MSTS
during calendar 1962. Information sources included Coast Guard records
("Certificate of Discharge'' and '""Record of Entry in Continuous Discharge
Book'' forms, '"Merchant Seaman's File'" jackets, and license files), MSTS
personnel and employment records, and a questionnaire survey of the
membership of the International Organization of Masters, Mates and
Pilots, AFL-CIO.

1 Maritime Transportation Research Board, National Academy of
Sciences - National Research Council (NAS-NRC), Shipboard Man-
power , NAS-NRC Report 1410, Washington, 1966 (2 volumes; in
press). The first volume was published on June 23, 1966. Pub-
lication of the second volume, which contains the appendixes, is
expected in August 1966,




CONCLUSIONS

These conclusions are based upon the es-
timated numbers of jobs aboard MSTS and privately
operated ships during April 1966. To the extent that
the numbers of shipboard jobs increase during the
coming year, the conclusions underestimate the
anticipated manpower shortages.

1) MSTS Civilian Marine Personnel

Assuming that the present attrition rate for MSTS
seagoing personnel in each of the 10 job categories is the same
as during 1959-1962, the data indicate shortages during the
coming year in all 10 categories. The anticipated shortages
range from 13 to 294 men, exceeding 100 in 5 categorie.
and exceeding 200 in 3 categories.

2) Personnel Manning Privately Operated Oceangoing Ships

. Assuming an average annual net attrition rate of
4 per cent from the end of 1962 through mid-1967, the data
indicate shortages during the coming year in all 10 cate-
gories. The anticipated shortages range from 242 to 1, 818
men in the four Officer categories and from 367 to 1,976
men in the six Unlicensed categories. Even at an average
annual net attrition rate of 2 per cent over that period,
shortages ranging from 97 to 900 men would occur in all
four Officer categories. At the 2-per-cent level, however,
all six Unlicensed categories show surpluses ranging from
350 to 1, 497 men,
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ADDITIONAL DATA REQUIREMENTS

Like most estimates, the estimates developed in this report
can be improved. Data from three main additional sources can provide
the basis for more accurate and more detailed estimates of manpower
requirements and availability, These sources were known to exist at
the start of this project but, in each case, the time and manpower required
to obtain, process, and analyze the data precluded its use in this Interim
Report. The need for, nature, and sources of the additional data are
summarized below, in descending order of their estimated importance
to the overall accuracy of the Final Report.

Manpower Available for Privately Operated Ships

For each job category, the number of seagoing personnel avail-
able to man privately operated oceangoing ships (Table 2, column 4) is
projected from the observed net attrition of the seagoing work force
during 1959-1962 (Appendix E). The projections assume that the average
annual net attrition rates for 1959-1962 have remained constant since
that time. More accurate attrition information can be developed by
directly comparing each year's work force size and composition with
those for the preceding year, rather than by projection. As noted in
Appendix E, the necessary information for such comparisons is now
available from the Maritime Administration. Its use will permit a more
accurate estimate of the number of trained men available in each job
category and, within each job category, a breakdown by individual rank
and rating and by union-management group.

Jobs aboard Privately Operated Ships

For each job category, the estimate of the number of current
jobs aboard privately operated oceangoing ships (Table 1, column 3)
is derived from typical manning scale data for each ship type (shown
in Table A-1). Ship-by-ship manning scales can be obtained from the
Coast Guard files of Shipping Articles. This will permit a more accurate
count of the jobs in each category and, within each job category, a
breakdown of curreut jobs by individual rank and rating and by union-
management group.




MSTS Manpower Available

The estimates of the numbers of Civilian Marine Personnel
available by job category (Table 2, column 4) are based upon a single
total figure and assume that the current percentage distribution of
these personnel among the 10 job categories is the same as during 1962.
Information on the exact number of MSTS seagoing personnel in each
job category, which can be obtained from the MSTS Area Commands,
will permit a more accurate comparison of manpower availability
with requirements.

T ITTT e e



CHAPTER I

THE U. S. - FLAG OCEANGOING FLEET

The size of the U, S. -flag oceangoing merchant marine is shown
in Figure 1, which excludes Great Lakes ships. The left-hand bar
depicts the fleet active during the Study Year (1962-63) covered by
the Shipboard Manpower data; the right-hand bar represents the active
fleet, as of April 1966, In this graph, fleet size is based upon the
number of ships that employed Engineering Officers during the Study
Year; three fewer ships employed Deck Officers during the same
period.

The top (diagonally shaded) segment of each bar shows the
number of MSTS Civil Service-manned ships. The other two segments
represent privately operated oceangoing ships which sail regularly
under articles, including shi{s operated privately for MSTS under
General Agency Agreement.4 The large (unshaded) segment at the
bottom of each bar indicates the number of privately operated ships
included in the Maritime Administration (MarAd) tabulations of
"U. S. Flag Oceangoing Ships of 1, 000 Gross Tons and Over".

The middle (vertically shaded) portion of each bar represents
the 175 ships that sailed regularly under articles during the Study
Year but fall within the several categories which are excluded from
the MarAd tabulation. For purposes of estimating the manning re-
quirements of the current fleet, it is assumed that these same 175 ships
are still operating regularly under articles with the same average
crew sizes as during the Study Year for which detailed data were
compiled on their operations.

The differences in the criteria for inclusion in the MarAd and
Shipboard Manpower tabulations are described in Appendix A. This
appendix also includes the 1 April 1966 MarAd tabulation, showing the
numbers of each ship type included, and the Shipboard Manpower tab-
ulation, showing the different numbers of ships employing men in each
of the officer categories and the overall unlicensed personnel category.

2 In Shipboard Manpower, the privately operated portion of the
merchant marine is termed '"Commercial".
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CHAPTER 11

MSTS MANPOWER REQUIREMENTS AND AVAILABILITY

Estimates of the current manning requirements and seagoing
personnel available for the MSTS Civil Service-manned fleet of 98 ships
are summarized by job category, as of 30 April 1966, in a series of
bar graphs (Figures 2 through 6) and in Tables 1 and 2. These estimates
are based upon information developed by the MTRB staff under the
direction of the Shipboard Mechanization and Manpower Committee during
its study of maritime manpower. (See Appendixes B and C.)

Agsuming that the present attrition rate for MSTS seagoing
personnel in each of the 10 job categories ie the same as during
1962, the data indicate shortages during the coming year in all
10 categories. The antieipated shortages range from 13 to 294
men, exceeding 100 in 5 categories and exceeding 200 in 3 cate-
gories.

Taking the Deck Officer category as an example (F:izgure 2), the
height of Bar 1 indicates that there are 610 men available? to fill the 492
shipboard jobs 4 represented by the height of Bar 2. Each tic mark on
Bar 3 indicates the number of mer required to fill these 492 Deck Officer
jobs at the specified men-per-job rztio. (This is shown for the range
from 1. 0 to 2. 0 men per job,) To the right of each ratio, the parenthesized
number of days is the average annual employment per man that would be
required to fill these 492 jobs, assuming that the average shipboard job
is manned 350 days per year.

The shaded area on Bar 3 shows the estimated manpower require-
ment range. The lower limit of this range corresponds to a ratio of 1.17
men per job, 5 based upon the MSTS Replacement Reserve of 17 per cent.
This allowance covers personal leave, port relief requirements, and
hospitalization. At a men-per-job ratio of 1,17, the manpower require-
ment would be 576 men. ° If each of the 492 jobs were filled for an average
of 350 days during the year, these 576 Deck Officers would have to average
299 days of shipboard employment (including work as Port Relief Officers)
during the year. With 610 men available, there would be a surplus of 34.
(If all 610 men were employed, the average annual employment required to
fill the same 492 jobs for an average of 350 days would drop from 299 to
about 282 days per man.) So far, however, no allowance has been added to
permit the replacement of men lost through normal attrition,

3 From Table 2, line 1, column 4.

From Table 1, line 1, column 3,
5From Table 1, line 1, column 5.
From Table 1, line 1, column 7.
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The upper limit of the (shaded) estimated manpower requirement
range corresponds to a ratio of 1. 34 men per job.! This is the actual
ratio between the total number of MSTS Deck Officersestimated and the number
of MSTS Deck Officer jobs filled during the Shipboard Manpower Study
Year, calendar 1962. Applying this 1962 men-per-job ratio to the 492
current Deck Officer jobs, the manpower requirement becomes 659 men.,
If each job were filled for an average of 350 days during the year, these
659 men would have to average 263 days of employment, including port
relief, during the year. With only 610 men available, it would be necessary
to add 49 Deck Officers to the MSTS seagoing work force during the course
of the year to meet the expected manpower requirement, including attrition,

It should be emphasized .hat the lower limit of the estimated
manpower requirement range includes no allowance for attrition; it can
be used only to estimate whether a shortage now exists or is likely in
the immediate future. Comparing the number of men (Bar 1) with the
lower limit of the estimated manpower requirement range (the bottom of
the shaded area, Bar 3) for each job category (Figures 2 through 6),
the data indicate such short-term shortages in 6 of the 10 job categories.

Since the upper limit shown on each of these graphs corresponds
to the 1962 men-per-job ratio, it includes attrition, Because the upper
limit of the requirement range does include attrition, it can be used to
indicate whether a shortage is likely within the coming year and to esti-
mate how many men should be added to the work force to avert a short -
age. If the present attrition rate is the same as during 1962, the
up: er limit of the estimated manpower requirement range provides a
reasonably good estimate of the actual number of men required to man
the current fleet during the coming year. On this basis, comparing the
number of men available (Bar 1) with the upper limit of the estimated
requirement range (the top of the shaded area, Bar 3), the data indicate
shortages during the coming year in all 10 job categories. These shortages
range from 13 to 294 men, exceeding 100 in 5 categories and exceeding
200 in 3 categories. 9

7 From Table 1, line 1, column 4.

From Table 1, line 1, column 6.
9 Table 1, column 6, minus Table 2, column 2,
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FIGURE 2.

MSTS DECK AND ENGINEERING OFFICER
REQUIREMENTS AND AVAILABILITY
AS OF 30 APRIL 1966

Deck Officers Engineering Officers
1,4007 I‘
| 3) 2.0 arsy |
| 1.9 (184)
| ! '
1,200 - i-l.ﬂ (194)
% =1.7 (206)
|
1.6-(219)
- . .5 (233) L
00 3) 2.0 (175) (1) !
- 1.9 (184) 3.4 1230)
- 1.8 (194) 1.3 (269)
L 1.7 (206)
800 - 1.2 (292) |
| - 1.6 (219) i | |
. - 1.5 (233) k1,1 (318)
(2)
- 1.4 (250) 1.0 (350)
(1) 1.3 (269)
600 - 1.2 (292) -
1.1 (318)
(2) ;
- 1.0.(350) :
~ ~
' vl vl
400 = g 5 F
: > >
! (o] o] (e} ~
| l T & T A
i LS g ] ~ g n
ool T 0 | g >
f I @ v ) A =1 VI 3
200 4 . 2 37 & 2 307 & T
! | ~i o Y] ~ o | o
' v o Q ) § ) 0| @ ) b3
s [ a > x | a
Lal (/)] | (1] wd 2] [} (1]
5| 2| 81 § & 51 5| 81§ ¢
gl 5| &) & B 2| 5| 2|8 ¢
i N . - = ..._-%-. T e PN & - j:
a/ Includes Port Relief men. % Estimated Manpower Requirement
b/ 1Includes Port Relief jobs. * Range
¢/ Man-days include Port Relief.




-12-
FIGURE 3.

MSTS RADIO AND STAFF OFFICER

REQUIREMENTS AND AVAILABILITY
AS OF 30 APRIL 1966
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FIGURE 4.

MSTS UNLICENSED DECK DEPARTMENT PERSONNEL
REQUIREMENTS AND AVAILABILITY
AS OF 30 APRIL 1966
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FIGURE 5.

MSTS UNLICENSED ENGINE DEPARTMENT PERSONNEL
REQUIREMENTS AND AVAILABILITY
AS OF 30 APRIL 1966
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FIGURE 6.

MSTS STEWARD'S DEPARTMENT PERSONNEL
REQUIREMENTS AND AVAILABILITY
A3 OF 30 APRIL 1966
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TABLE 1

MANPOWER REQUIREMENT RANGES
FOR OCEANGOING SHIPS,
MSTS AND PRIVATELY OPERATED
AS OF APRIL 19662

Job Fleet No. ot} Men-per-Job Ratio: Manpower Requirement
Category Groupb' Jobsx’ Actual, Allowance Range=
Study Yeard' Estimate®
(1) (2) (3) 4) (5) (6) (7)
Deck MSTS 492 1,34 1.17 659 576
Officers Pvt. Op. 6,481 1.53 1. 39 9,916 9, 034
Total 6,973 Soos ---- 10, 575 9, 610
Engineering MSTS 672 1, 61 1. 17 1,082 786
Officers Pvt. Op. 7,035 1. 65 1. 40 11,608 9,826
Total 7,707 ---- ---- 12,690 10, 612
Radio MSTS 129 1. 05 1. 17 135 151
Officers Pvt. Op. 1,316 1. 42 1. 28 1,869 1, 6980
Total 1, 445 SO ccog 2,004 1,841
Staff MSTS 143 1,21 1. 17 173 167
Officers Pvt. Op. 743 1. 43 1. 13 1, 062 841
Total 886 S Soos 1,235 1, 008
UNLICENSED:
Deck Dept., MSTS 1, 323 1.23 1. 17 1,627 1,548
Skilled Pvt. Op. 11,299 1.57 1. 14 17,739 12, 901
Total 12, 622 SOEE ---- 19, 366 14, 449
Deck Dept., MSTS 306 1.66 1. 17 508 358
Unskilled Pvt. Op. 4,205 1.67 1. 12 7,022 4,701
Total 4,511 =Eas S 7,530 5,059
Engine Dept., MSTS 1, 166 1.55 1. 17 1,807 1, 364
Skilled Pvt. Op. 10, 830 1. 49 1. 14 16, 137 12, 307
Total 11,996 == = ~--- 17, 944 12,671
Engine Dept., MSTS 530 1. 26 1. 17 668 620
Unskilled Pvt. Op. 3,267 1.61 1. 11 5,260 3,636
Total 3,797 SECS Ssoo 5,928 4,256

(continued next page) --
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TABLE 1 (Continued)

Steward's MSTS 1,541 1. 05 1. 17
Dept., Pvt. Op. 7,769 1.58 1. 14
Skilled Total 9,310 - --—-
Steward's MSTS 1,451 1.22 1. 17
Dept., Pvt. Op. 8,522 1.49 1. 12
Unskilled Total 9,973 --=- ----
TOTALS MSTS 7, 758 ---- ----

Pvt. Op. 61,467 a—-- -
Total 69, 220 — -

1,618 1, 803
12,275 8, 864
13,893 10, 667

1, 770 1,698
12, 598 9, 559
14,468 11, 257
10,047 8,071
95,586 173,359

105,633 81,430

- MSTS: Personnel Ceiling Allowance includes a 17% Replacement Reserve

a/ - MSTS: as of 30 April 1966,
Pvt. Op.: as of 1 April 1966,
b/ - MSTS = Civil Service-manned ships.
Pvt. Op. = privately operated oceangoing ships.
_c_/ - MSTS: from Table C-1, column 6.
Pvt. Op.: from Table D-5, column 6.
d/ - MSTS: from Table C-4, column 4.
Pvt. Op.: from Table D-4, column 4.
e/
to cover port relief requirements, vacations, illness, etc.
Pvt. Op.: from Table F-1, column 7.
f/ - Column 6 = column 3 multiplied by column 4.

Column 7 = column 3 multiplied by column 5,
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TABLE 2

MANPOWER AVAILABILITY
FOR OCEANGOING SHIPS,
MSTS AND PRIVATELY OPERATED

AS OF MID - 19668/

Job Fleet No. of Men No. of Men
Category Grouptl/ Employed Active,
during Mid - 1966d/
Study YearS/
(1) (2) (3) (4)
Deck MSTS 515 610
Officers Pvt. Op. 9, 021 6,838
Total 9, 536 7, 448
Engineering MSTS 807 956
Officers Pvt. Op. 10, 766 8,613
Total 11, 573 9,569
Radio MSTS 106 126
Officers Pvt. Op. 1,774 1,382
Total 1,880 1,508
Staff MSTS 135 160
Officers Pvt. Op. 830 606
Total 965 766
UNLICENSED:
Deck Dept., MSTS 1,204 1, 427
Skilled Pvt. Op. 16, 835 13,114
Total 18, 039 14, 541
Deck Dept., MSTS 409 484
Unskilled Pvt. Op. 6, 753 5, 261
Total 7,162 5, 745
Engine Dept., MSTS 1,277 1,513
Skilled Pvt. Op. 14, 982 11, 836
Total 16, 259 13, 349
Engine Dept., MSTS 510 604
Unskilled Pvt. Op. 4, 870 3, 847
Total 5,380 4, 451

(continued next page) --
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TABLE 2 (Continued)

Steward's MSTS 1,278 1,514
Dept. , Pvt. Op. 12, 363 9,767
Skilled Total 13, 641 11,281
Steward's MSTS 1,276 1,511
Dept. , Pvt. Op. 12,7117 10, 046
Unskilled Total 13,993 11, 557
TOTALS MSTS 7,517 8, 905
Pvt. Op. 90,911 71,310
Total 98, 428 80,215

a/ - MSTS: Manpower estimates, as of 30 April 1966, assume that the

percentage distribution of the known total of 8, 905 MSTS
Civilian Marine Personnel among the 10 job categories is
the same as during 1962,

Pvt, Op.: Manpower estimates, as of 30 June 1966, are projected
from the Study Year work force size, assuming that the
average annual net attrition rates observed for 1959 -
1962 have remained constant over the intervening
31/2 years,

MSTS: Civil Service-manned ships,
Pvt. Op.: privately operated oceangoing ships.

MSTS: Study Year = 1962,
Data from Table C-~3, column 5.

Pvt. Op.: Study Year = 1 April 1962-31 March 1963.
Data from Table D-6, column 2,

MSTS: from Table C-6, column 3.
Pvt. Op.: from Table D-6, column 4.
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